
N62661 AR 001242
NAVSTA NEWPORT Rl

50903a
TETRA TECH NUS INC 'I,
55 Jonspin Road. Wilmingto I A. 01887-1020
(978) 658-7899 • FAX (978) 658-7870. www.tetratech.com

C-NAVY-6-99-1357W

June 1, 1999

Project Number 7397

Mr. James Shafer
Remedial Project Manager
Northern Division, Naval FacIlities Engineering Command
10 Industrial Highway, Mail Stop 82
Lester, Pennsylvania 19113

Reference:

Subject:

CLEAN Contract No. N62472-90-D-1298
Contract Task Order No. 0269

Transmittal of Additional Text for Uncertainty
Draft Marine Ecological Risk Assessment Report, Old Firefighting Training Area
Naval Station - Newport, Newport Rhode Island

Dear Mr. Shafer:

Attached you Will find additional text proposed for the uncertainty sections of the draft final Marine
Ecological Risk Assessment report for the Old Fireflghtlng Training Area (Site 09), at Naval Station
Newport, in Newport Rhode Island. This matenal has been developed as discussed at the conference
call held May 24, 1999. At the conclUSion of that call, it was agreed that the Navy would provide
this material to the review parties, who would review it, and render a recommendation as to whether
to Include It in the revised report. June 14, 1999 was agreed to as a possible date for a follow-up call
to discuss this material.

If you have any questions regarding this material, please do not hesitate to contact me.

Very truly yours,

~~Steph n S. Parker
Project Manager

enclosure

c: M. Griffin, NETC (w/encl. - 4)
K. Keckler, USEPA (w/encl. - 3)
P. Kulpa, RIDEM (w/encl. - 4)
J. Stump, Gannett Fleming (w/encl. - 2)
K. Finkelstein, NOAA (w/encl. - 1)
D. Egan, TAG (w/encl. - 1)
J. Trepanowski/G. Glenn, B&RE (w/encl. - 1)
File 7397-3.2 (w/o encl.)

2128



/

'..
"

Section 4.4. Uncertainty (con't)

OFFTA Reference Data Comparability To Baseline Reference Conditions.

Uncertainty exists with regard to the appropriateness of reference site data for
use in evaluation of baseline ecological risks for the OFFTA site. The root of the
uncertainty is related to the obserevation that the OFFTA reference stations have
elevated CoC concentrations relative to that observed for other lower Narragansett Bay
reference stations, potentially as a result of localized CoC sources other than the
OFFTA site itself. As discussed in Section 4.1 and 4.2, possible non-site related
sources associated with the Navy Hospital, Newport Bridge, and Newport outfall.

Figures 4.3-1 to 4.3-7 provide graphical presentations of OFFTA reference
station (Coasters Harbor) data relative to other reference sites in Narragansett Bay
used for recent Navy ecorisk assessments of Allen Harbor, McAllister Point and
Derecktor Shipyard. These other reference stations are referred to as baseline. As
indicated in the comments, concentrations of organics (Total PAHs and Total PCBs,
Figures 4.3-1 and 4.3-2, respectively) are elevated at OFFTA station 23 relative to
baseline reference stations, while intertidal OFF station OFF-22 is comparable to
baseline conditions. Higher % TOC was observed at OFF-23 (2.7%) compared to
Station OFF-22 (1.3%) and baseline (1.1 %, Figure 4.3-3), suggesting that TOC, as an
indicator of the depositional regime and absorptive capacity of the sediment for
organics, may account for some part of the observed elevations.

A similar pattern was observed for copper, lead and mercury, again with Station
OFF-23 trending higher than baseline reference stations (Figures 4.3-4 to 4.3-6,
respectively). As was indicated for organics, metals concentrations in sediments can
be expected to increase due to the depositional nature of the sampling location. The %
silt value for OFF-23 is also significantly elevated over OFF-22 and baseline with a

. value of 44.1 compared to 8.0 and a mean of 8.6, respectively (Figure 4.3-7). Higher %
TOC and % silt makes for finer grains that tend to trap contaminants. Therefore, these
higher concentrations are simply a function of the nature of sedimentation at this
location. These sediments collect metals derived from terrestrial (soil erosion) or
regional contamination sources.

To address the uncertainty of differences between chemical concentrations of
OFFTA ERA reference stations (OFF-22 and OFF-23) and baseline reference stations,
detailed data comparisons were performed. Sediment concentrations were normalized
to aluminum for metals and total organic carbon (TOC) for organics. The purpose of
the normalization was to account for differences in depositional regime that may be
responsible for differences in CoC concentration which, in turn, might result in
increased bioavailability of CoCs to receptor species. These normalization techniques
were also employed in the ERA to elucidate potential site-related patterns in sediment
CoC distribution (Section 4.1).
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Similar normalization techniques were conducted on the tissue concentrations.
Whereas results for tissue metals were reported as straight OFFTA/baseline tissue
concentration ratios without normalization, the tissue organic concentration were
reported as normalized lipid ratios. This normalization technique was also employed in
Section 4.2 to elucidate potential species differences in CoC bioaccumulation.

Prior to performing the normalizations, those OFFTA sediment-based and tissue
based values assigned a NO (non-detect) as a data qualifier were removed. This was
done because it was assumed that reliable ratios could not be derived if the numerator
value in the ratio was uncertain. In contrast, baseline reference data were available for
all analytes. As per EPA guidance, the baseline reference data flagged as U (for non
detect) was substituted with one-half the MOL value (at the time the ERA was
prepared).

Using the normalized data, the ratio of the OFFTA reference to baseline
reference values were calculated. For example, for sediment metals, the sediment
based concentration ratio was ((OFFTA reference sediment conc.lAI)/(baseline
sediment conc.lAI)). Similarly, for sediment organics, the sediment-based
concentration was ((OFFTA sediment conc.l%TOC)/(baseline sediment conc.l%TOC)).
For tissue metals, the OFFTA tissue-based concentration was divided into the baseline

tissue-based concentration. For tissue organics, the tissue-based concentration was
normalized to the lipid content for each species and then divided into one another
((OFFTA reference tissue conc.llipid)/(baseline reference tissue conc.llipid)) for a lipid
normalized ratio. For each OFFTA reference station, ratios were developed for both the
average (AVG) and upper 95% confidence limit ranges of the baseline data sets.

Results of site/baseline ratios for normalized sediment and tissue concentrations
is summarized in Tables 1 and 2, respectively. Individual normalized sediment and
tissue data by station and analyte are reported in Appendix Tables A1-A2 and 81-82,
respectively. In each Table, ratios using average and UCL baseline values are included
and are segregated depending if the site concentration was less or greater than the
baseline value. In Table 1, for example, the AVG-based ratio for cadmium in OFF-22
sediments indicate that the aluminum-normalized concentration is 4.5-fold less than the
baseline. This corresponds to the reciprocal of an actual site/ref ratio of 0.17 (Table
A1). The data are expressed in this manner such that the scale representing the
degree of departure from equivalency (equivalency is met when the ratio is equal to
one) would be the same regardless if the OFFTA values were less than or greater than
baseline. This presentation also permits the "sum of means" calculation, which
represents the CoC class-wide trend. For example, results in Table 1 show that metals
in OFF-22 sediments are, as a whole, about one (-1.3) to three (-3.1) times lower than
average and upper range baseline concentrations, respectively. This interpretive
approach was applied to a full suite of sediment and tissue data, discussed below.

For sediment metals, results generally show that less than a three-fold difference
exists between OFFTA reference and baseline reference stations. Exceptions where
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CoCs at the site exceed baseline include arsenic (OFF-22, Avg ratio =3.1) and zinc
(OFF-23, UCL ratio =3.6). Even these elevations may not represent departure from
baseline conditions since overall, metals as a class show lower metals concentrations
at the site than for baseline (sum of means < -1).

Results for sediment organic concentrations for Station OFF-22 also shows less
than a 2-fold difference between OFFTA reference and baseline reference stations,
thus sediment concentrations are well within the range of expected concentrations.
However, OFF-23 does differ substantially from baseline for the PAHs, exhibiting up to
a 30 to 40-fold increase over baseline (acenapthene), while PAHs as a class are 7.6 to
11.8-fold higher than baseline for this location. Thus, in contrast to Station OFF-22, this
elevation could indicate that this station is not typical of baseline conditions (although
not necessarily site related). Pesticides also appeared to be somewhat elevated
relative to reference at 3-5 fold above reference. By comparison, PCBs did not seem to
be particularly elevated as the UCL comparison indicated concentrations at OFF-23
were within 3-fold of baseline.

An important element of the analysis was to determine whether elevated
concentrations observed in sediments were also reflected in tissues. The result of
tissue ratios for metal tissue-based concentrations for four receptor groups, infaunal 
hard clams (HC), epifaunal- blue mussels (BM), scavenger- lobster (LOB) and pelagic
community - deployed mussels (DEP) generally show elevations for cadmium,
chromium, mercury aqd nickel (Table 2). Based on the UCL comparisons, metals as a
class do not appear to be elevated for indigenous (BM) and deployed (DEP) mussels
(sum of means < 3), whereas elevations are apparent for hard clams and lobster (sum
of means =8.0 and 11.1, respectively). It is noted that potential natural causes of this
variation could not be addressed by normalization procedures because the proper
normalizing variables for metals in tissue are not known. Such variation could be due to
internal regulation of these metals. Regardless, sediments did not show similar
enrichment, such that it does not appear likely that the elevated residues in clams and
lobsters are the result of increased exposure from sediment.

In contrast to the metals, the results for organic contaminants in tissues generally
show very good agreement between OFFTA reference and baseline reference values.
Only rarely are individual CoC ratios above three-fold, and many analytes are found at
concentrations which are less than the average baseline condition (ratio < 0). Overall,
results for PAH, PCB and pesticide groups (sum of means, Table 2) suggesting lower
concentrations exist in OFFTA reference biota than is found for the baseline reference
stations.

In summary, the results of the analysis show that natural factors such as %fines
using AI as a surrogate, TOC and lipid content of organisms account for the majority of
apparent elevations in bulk sediment and tissue residue concentrations at OFFTA
reference sites relative to baseline reference conditions. Noted uncertainties include
apparent elevation of PAHs in sediments which were not reflected in bivalve tissue (that
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do not metabolize PAHs), and apparent elevation of metals in some species that are
not readily explained by corresponding trends in sediment concentrations. Even
allowing these uncertainties, the comparability of data between OFFTA and baseline
reference would appear sufficient to justify their appropriateness for the ERA
evaluation. The data also serve to indicate the importance of comparable habitats in the
selection of reference locations: had a reference station with lower TOC/grain size
stations been selected, a potentially erroneous conclusion of elevated site chemistry
would be inferred from the site-reference comparisons.

Section 6.7. Uncertainty (can't)

It is also noted that the Tissue Concentration Ratios (TCR) results employed as
a weight of evidence for exposure directly depend upon use of reference data, such
that the quantitative evaluation of ecological risk at a given station is generally not
dependent upon the reference condition. Elevated concentrations of metals were
observed in hard clams and lobsters collected from OFF-23 relative to that observed at
baseline reference stations (see discussion in Section 4.3), such that TCR ratios may
be reduced and thus underestimate site-related risk. However, given the multiple
species used for the TCR determination, and other, numerous lines of evidence for
potential effects, it is concluded that the reference data are valid for the risk
assessment, and the calculations performed to derive risk are not unduely influenced
over this issue.
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Figure 4.3-1
PAH Concentrations in Narragnasett Bay Reference Stations

NSN Newport Ecorisk
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Figure 4.3-2
PCB Concentrations in Narragnasett Bay Reference Stations

NSN Newport Ecorisk
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Figure 4.3-3
TOC Concentrations in Narragnasett Bay R ference Stations

NSN Newport Ecorisk
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Figur 4.3-4
Copper Concentrations in Narragnasett Bay Referenc Stations

NSN Newport Ecorisk
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Figure 4.3-5
Lead Concentrations in Narragnasett Bay Reference Stations

NSN Newport Ecorisk
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Figure 4.3-6
Mercury Concentrations in Narragnasett Bay R ference Stations

NSN Newport Ecorisk
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Figure 4.3-7
Grain Size Summary in Narragnasett Bay Reference Stations

NSN Newport Ecorisk
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Table 1. Comparison of Site and Baseline Reference sediment concentrations for the OFFTA ERA1
,2.

1 - Companson based on ratio of OFFfA cone to average (Avg) and Upper 95 Y. Conlidenee limits (UCL) of baseline stations

(previously used reference locations In Narragansett Bay, see text)
2 - Aluminum normalization used for metals (OFFfA Cone IAI Cone )/(Baseline Cone IAI Cone »),

TOC normalization used for organics «(OFFfA Cone /TOC Cone )/(Baseline Cone /TOC Cone»

NO =Non-Detect for OFFfA stations

Station-Sample OFF-22-SED OFF-23-SED I

Avq Ratio 95% UCL Ratio Ava Ratio 95% UCL Ratio ,

I
,

IAnalvte Site < Base Site> Base Site < Base Site> Base Site < Base
I

Site> Base. Site < BaseI Site> Base

Arsenic 3.1 2.4 1.5 1.2
Cadmium -45 -5.9 -5.1 -6.7
Chromium 1.8 1.6 -1.3 -1.5
Copper 25 1.9 2.4 1.8
Lead 1.5 1 1 20 1.5
Mercury -2.5 -3.9 -1.8 -2.8
Nickel 2.2 1.9 1 7 1.5

ISilver ND ND ND ND -6.6 -9.3
Zinc ND ND ND ND 54 3.6 I
Mean -35 2.2 -4.9 1.8 -3.7 2.6 -5.1 1.9 I

Sum of Means -1 3 -3.1 -1.1 -3.1 i
I

1,6,7-Tnmethylnaphthalene -4.7 -7.6 2.8 1.7 I
I

1-Methylnaphthalene 1.3 -1.1 8.8 5.9
1-Methylphenanthrene -2.7 -4.2 3.4 2.2
2,6-Dlmethylnaphthalene 1.8 1.2 5.9 4.0
2-Methylnaphthalene 1.2 -1 1 8.0 5.9

IAcenaphthene 1 6 1.1 37.9 26.8
I

Acenaphthylene 1.1 -1.7 8.1 5.0 IAnthracene 1.2 -1.3 20.5 13.2 I
Benzo(a)anthracene 1.4 -1.1 11.7 7.3 I

Benzo(a)pyrene 1.3 -1.3 12.0 7.4
I
I

Benzo(b+k)fluoranthene 1.3 1.3 12.6 7.3 I
Benzo(e)pyrene 20 1.2 13.3 8.3
Benzo(g,h,l)perylene 25 1.7 13.8 9.3
Benzo(k)fluoranthene

I

Biphenyl -2.2 -3 1 3.5 2.5
Chrysene -1.2 -2.0 82 5.0

I
I

Dibenz(a,h)anthracene 23 1.4 16.4 9.9
Fluoranthene 1.1 -1.7 10.7 68
Fluorene 1.0 -1.7 21 5 12.4
Indeno(1,2,3-cd)pyrene 1.6 1.0 11 6 7.4
Naphthalene -1.5 -1.9 4.1 3.4
Perylene 1 5 1.0 11.5 7.8 ,
Phenanthrene -1.2 -2.0 13.3 7.8
Pyrene 1 1 -1.4 109 7.1
LMW PAHs 1.2 -1.2 I 184 12.9
HMW PAHs -1 6 -2.5

I
64 4.0

Total PAHs 1.3 -1 2 11.7 74
Mean -1.4 I 1 5 -2.0 1.2 I 11.8 7.6I

Sum of Means 0.1 -08 11 8 7.6
Total PCBs -0.4 I -0.3 I I 30 23
Aldnn ND ND ND ND ND ND ND ND
Hexachlorobenzene ND ND ND ND 24 1 3 I
Mlrex ND ND ND ND 60 4.6 I

o,p'-DDE ND ND ND ND ND ND ND ND I
I

p,p'-DDE ND ND ND ND 5.1 3.7 I
Mean I I I 4.5 I 32 I.



Table 2 Companson of Site and Baseline Reference tissue concentrations for the OFFTA ERA1
,2.

Statoon-Sample OFF-22-BM OFF-23-0EP OFF-23-HC OFF-23-l0B

Avg RatIo 95% UCl Ratio Avg Ratio 95% UCl Rallo Avg Ratio 95% UCl Ratio Avg Ratio 95% UCl Ratio

Analvte Site < Base Site> Base Site < Base Site> Base SIte <: Base Site> Base Slle< Base Site> Base Site < Base Site> Base Site < Base Site> Base Site < Base Site> Base Site <: Base Site> Base
Arsemc -29 -39 -37 -56 -21 -32 -22 -24
Cadmium 236 232 161 123 162 105 259 130
ChromIum NO NO NO NO 90 61 NO NO NO NO 135 71
Copper -60 -80 -13 -18 NO NO NO NO 11 -14
lead 28 13 41 14 78 48 586 356
Mercury 96 89 123 105 447 232 59 39
Nickel 62 21 31 24 42 28 275 158
Silver NO NO NO NO NO NO NO NO NO NO NO NO 11 -15
Zmc 17 16 17 13 -11 -14 22 20
Mean -45 88 -59 74 -25 77 -37 57 -16 182 -23 103 -22 170 -18 129
Sum of Means 43 15 52 19 166 80 148 111
1,6,7-T"methylnaphthalene -12 -15 10 -12 -98 -133 -56 ·62
I-Methylnaphthalene 25 -12 -27 -62 NO NO NO NO NO NO NO NO
l-Methylphenanthrene -18 -24 -21 -36 -34 -79 -489 -557
2,6-0Imelhylnaphthalene -23 -54 -60 -165 -28 -38 -51 -56
2-Methylnaphthalene 24 -12 -38 -95 NO NO NO NO -12 -13
Acenaphthene 16 12 -91 -98 14 11 -24 ·27
Acenaphthylene -37 -63 -46 -125 -21 -28 NO NO NO NO
Anthracene -21 -42 -22 -40 20 12 -42 -48
Benzo(a)anthracene -18 -40 ·10 -21 30 14 23 21
Benzo(a)pyrene -24 -58 -16 -40 24 15 21 19
Benzo(b + k)f1uoranthene -15 -34 -14 -29 33 28 30 27
Benzo(e)pyrene -14 -32 10 -19 33 21 23 20
Benzo(g.h,l)perylene 11 -27 83 68 17 12 28 25
B.phenyl -32 -43 -54 -66 -53 -67 -95 -105
Chrysene 12 -18 22 11 18 17 33 30
Olbenzo(a,h)anthracene 38 29 -65 -188 -26 -39 NO NO NO NO
Fluoranthene 12 -16 24 13 19 17 39 27
Fluorene -23 -49 32 26 -16 -21 -57 -136
Indeno(l,2,3-cd)pyrene 11 -25 38 31 22 16 22 20
Naphthalene NO NO NO NO NO NO NO NO NO NO NO NO 47 43
Perylene NA NA NA NA -21 -56 NO NO NO NO NO NO NO NO
Phenanthrene -10 -18 -15 -20 12 -12 -17 -18
Pyrene 12 -17 17 10 20 18 24 15
lMW PAHs -11 -22 -27 -46 -16 ·22 -16 -19
HMWPAHs -12 -24 13 -15 11 -11 20 15
Total PAHs 10 -22 10 -20 15 13 13 13
Mean -21 18 -32 20 -36 29 -67 26 -39 22 -52 16 ·94 29 -113 25
Sum of Means -03 -11 -06 -40 -18 -36 -65 -89
Total PCBs -21 ·21 -17 -21 -22 -35 -24 -31
Ald"n NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO
Hexachlorobenzene NO NO NO NO -52 -126 17 13 -193 -422
M,rex NO NO NO NO NO NO NO NO -12 -20 -107 -156
o,p'·OOE NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO
p,p'-OOE 24 19 18 14 -18 -22 12 ·14
Mean 24 19 -52 18 -126 14 -15 17 -21 13 -150 12 -198
Sum of Means 24 19 -34 -112 02 -08 -138 -198
1 Companson based on ratIO of OFFTAconc 10 average (Avg) and Upper 95% Confidence Lunlls (Uel) of "baseline- stations

(prOVlOusly used reference Iocabons In Narragansen Bay, S88 t8d)

2· TISsue rallo used for melals (OFFTA T,ss Cone /Baseline TIss Cone).

LlJ)ld normahzahon used for organICS «OFFTA rtss ConclUpld Cone )/(Basehne TlSs ConcA.lpd Cone))

NO '" Non-Delect for QfFTA stallOns

NA = Not Available lor Baseline

8M '" Indigenous Blue Mussel

OEP 4:1 Dep'oyed Blue Mussel

He = Hard Clam (Mercenana mercenana)

LOB:: Lobster



Table A-1. Companson of Site and Baseline Reference sediment metal concentrations for the OFFTA ERA using aluminum normalized data.

I Ratl01 ~ Normahzed to AI2 I

Q)
Q)s U ...J ...J

(jj C () ()

0 0 0 0
<Jl Q) :;) :;)as "0 C\I 0'5w w w W N m 'Een en en en U 0

(\j N

'" M '" M Ci Ui Ci U
~ Ci ;;; ;: 0 <l: <l:

N N N N ::; N 0 ;;; 0 c ()

tL tLIi. Ii. Ii. Ii. U U U U U U U U u U U U U as 0 </. ...J

Analyte
u. u. u. u. U U U 0- 0- en en en !!1 u u u -u Q)

ll) () LL LL
0 0 0 0 -, -, -, -, -, -, -, -, 0- 0- 0- 0- ~ l/) m :;) 0 0

~rsenlc 307 1 S2 10SE-04 S 20E.()S 446E-OS 144E·OS 1 44E OS S 4SE-OS 849E-OS 288E-OS 237E-Q5 197E-05 216E-OS 3 BBE-OS 269E-OS 363E-OS 373E-OS 343E.()S 1 93E-QS 10SE-OS 448E-QS 235 116

Cadmium 022 019 S 27E-06 466E-06 144E-OS 1 44E OS l44E-OS 60SE-06 298E-06 321E-OS 263E-OS 219E.()S 240E-05 431E-OS 299E-OS 403E-05 414E-OS 239E.()S 1 32E-QS 716E-06 311E-QS 017 01S

Chromium 181 079 133E-03 S 76E-04 6 14E 04 688E-04 844E-04 7 62E 04 860E-04 872E-04 7l6E-04 420E-04 499E-04 690E-04 S 26E-04 1 16E-03 861E-04 732E-04 196E-04 107E-04 838E-04 1 S8 069

Copper 2 S4 242 S 08E 04 4B4E-04 416E-OS 416E-OS 166E-04 146E-04 241E-04 3 S9E-04 l32E-04 109E-04 269E-04 216E-04 1 SOE-04 202E-04 S 30E-04 200E-04 132E-04 720E-QS 272E-04 186 178

Lead 149 199 602E-04 803E-04 S 14E-04 S 14E-04 628E-04 6 20E 04 933E-04 1 S4E-04 l26E-04 17SE-04 230E-04 34SE-04 9 S7E-OS 4 S2E 04 464E-04 404E-04 246E-04 134E-04 S 38E·04 112 149

Mercury 040 054 306E-06 419E-06 222E-06 222E-06 221E-06 S 1OE-06 166E-06 769E-06 632E-06 S 2SE-06 307E-05 103E-OS 7l8E-06 968E-06 993E-06 77SE-06 7 S6E-06 411E-06 119E·OS 026 o3S

Nickel 217 170 S BBE-04 462E-04 234E-04 311E-04 368E-04 298E-04 246E-04 2 S6E-04 211E-04 1 7SE-04 1 92E-04 34SE-04 239E-04 323E-04 331E-04 271E-04 618E-OS 336E-OS 30SE·04 193 1 S2

Silver· o IS 361E-06 292E-06 333E-06 73SE-06 144E-06 2 87E 06 461E-06 2 BBE-OS 237E-OS 197E-OS 216E-OS 368E-OS 269E-OS 363E-OS 373E-OS 1 94E-OS 140E-OS 764E-06 271E·OS 013 011

Zinc· S 37 217E-03 332E-03 1 OlE-OJ 101E-03 1 38E 03 121E-03 1 39E-03 S 77E-OS 474E-OS 2 S4E-04 432E-OS 776E-OS S 38E-Q5 8 SSE-04 629E-04 618E-04 S 49E-04 298E-04 916E-04 237 362

- Non-Detects for OFFTA Stations

1 - OFFTA Normahzed AI Cone lBasehne Normahzed AI Cone

2 - Sediment Cone IAlummum



Table A-2. Comparison of Site and Baseline Reference sediment organic concentrations for the OFFTA ERA using TOC normalized data.

I Normalized to TOCl II Ratl02 I ..
-' -'u

c: U U.. ~ ~- N U (;j 01
U U

~
i§ C)I C)I

0 ~ iii 0 :;: ~ 0 0
~

N C') N C') 0 <{ <{z.; N 0 N :L N N U
U U U U U U U U U U U <> t.i.. t.i.. t.i.. 0 *- -' ti: ti:u Q Q !!; !!; !Q !Q !Q !Q u u u u J: ~ ~ ~ ~ ~

u ~ ~D.- D.- D.- D.- en ~

%TOC 084 085 207 106 171 045 045 067 065 039 039 160 136 130 270
l,6,7-Tnmethyfnaphthalene 084 120 060 137 027 011 137 202 036 025 011 450 108 023 304 021 280 124 067 175 013 173
l-Methyfnaphthalene 036 035 115 243 087 076 173 173 033 061 017 362 118 154 1030 131 875 104 056 174 088 592
l-Methyfphenanthrene 982 1223 266 895 065 025 392 940 023 036 041 1571 538 200 1848 037 343 553 301 839 <T24 220
~,6-Dlmethyfnaphthalene 251 583 405 582 063 058 123 175 053 094 020 497 242 446 1430 184 591 216 118 360 124 397
~-Methyfnaphthalene 194 192 275 361 119 119 195 242 066 104 027 508 200 238 1607 119 803 134 073 273 087 588
!Acenaphthene 114 119 150 134 047 011 044 136 033 028 014 220 088 138 3315 158 3787 067 036 124 112 2678
Aeenaphthylene 383 490 223 1004 047 016 296 532 048 033 012 1186 356 338 2870 095 806 394 214 570 059 503
Anthracene 746 737 943 1999 146 043 329 1195 048 061 021 1296 630 731 129 116 2045 637 346 977 075 1320
Benzo(a)anthracene 1240 1227 2151 4250 204 083 2711 5870 117 125 071 54 40 1957 2738 228 140 1166 2158 1173 3131 087 729
Benzo(ajpyrene 1206 1193 1625 5925 316 108 3583 7317 214 186 095 6211 2332 2985 281 128 1204 2706 1471 3802 078 738
Benzo(b+k)lluoranthene 762 209 6362 139 506 369 229 138 4516 6046 570 134 1263 6116 3325 7841 077 727
Benzo(e)pyrene 1180 1167 1303 5012 307 092 2718 5180 219 165 090 5541 1915 3792 255 198 1331 2147 1167 3082 123 827
Benzo(g,h,l)peryiene 1904 1883 3009 3513 300 094 2431 4565 252 168 075 4276 1873 4646 259 248 1384 1698 923 2796 166 927
B,phenyf 093 167 144 127 096 070 146 146 392 066 016 186 137 062 474 045 345 094 051 188 033 252
Chrysene 1218 1204 1750 4704 341 112 3550 7522 229 178 118 8319 2437 2054 200 084 821 2946 1601 4038 051 495
Dlbenz(a,h)anthracene 090 089 468 952 063 018 625 1244 051 028 021 1215 405 938 6630 232 1636 485 264 669 140 991
Fluoranthene 5138 5081 6589 9356 549 191 5500 153 341 237 206 164 54 03 5069 578 094 1069 5762 3132 8535 059 677
Fluorene 021 021 171 430 056 031 129 403 051 043 024 814 183 185 3926 101 2146 246 134 317 058 1240
Indeno( 1,2,3-ed)pyrene 1000 989 2132 3259 305 083 2283 4739 229 145 072 4262 1625 2608 189 160 1165 1692 920 2544 102 744
Naphthalene 228 226 440 509 388 395 407 428 341 361 099 686 376 246 1541 066 410 149 081 457 054 337
Perylene 894 884 959 1816 130 067 622 1297 056 196 029 966 660 992 7593 150 1151 576 313 973 102 781
Phenanthrene 1578 1561 1762 4120 260 132 1263 5544 181 196 143 9046 2149 1808 285 084 1327 2762 1502 3650 050 781
Pyrene 4979 4923 62 75 9228 502 195 5232 126 354 356 179 131 4833 5323 526 110 1088 4800 2609 7442 072 707
Aldnn 012 0 005 009 009 008 005 006 010 009 003 024 008 054 026 643 310 006 003 012 462 222
Hexachlorobenzene 040 009 004 008 202E-03 628E-03 020 537E-03 003 432E-03 004 003 008 031 019 393 237 012 006 014 217 131
Mtrex 012 012 005 009 448E-04 008 005 006 010 009 001 004 007 046 041 679 599 004 002 009 518 457
o.p'-DDE 029 083 017 051 001 001 007 011 012 012 922E-03 003 019 062 030 321 155 025 014 033 188 091
p,p'-DDE 057 045 035 027 004 013 014 023 010 014 002 034 023 069 119 300 513 017 009 032 214 366
LMWPAHs 3132 3914 3191 64 21 1141 854 2370 4573 1124 913 302 77 76 2976 3692 548 124 1842 2364 1285 4261 087 1286
HMWPAHs 204 202 280 639 4041 1384 369 851 2747 2347 1328 886 296 191 1881 064 636 326 177 473 040 398

otal PAHs 236 241 312 703 5182 2238 393 896 38 71 3260 1630 964 326 418 3815 128 1172 347 189 514 081 742
otal PCBs 1830 1275 1136 1782 537 467 946 1352 1894 916 131 991 1105 431 3304 039 299 560 304 1409 031 234

1 - Sediment Cone 1%TOC
2 - OFFTA Normalized TOC Cone IBaseline NormalIZed TOC Cone



Table B-1. Comparison of Site and Baseline Reference tissue metal
concentrations for the OFFTA ERA.

Ratlo1,2
Analyte OFF-22-BM I OFF-23-DEP I OFF23-HC I OFF-23-LOB
Arsenic 0.35 027 0.47 045
Cadmium 23.59 16.09 16.17 25.88
Chromium 9.01 13.45
Copper 0.17 0.77 1.13
Lead 2.76 4.09 7.80 58.60
Mercury 9.58 12.26 44.67 5.95
Nickel 6.20 .3.12 4.17 27.53
Silver 1.14
Zinc 1.66 1.74 0.87 2.17

1 • Blank cells = Non-detects.
2 - OFFTA Tissue Conc./Basehne Tissue Cone.



Table B-2 (p 1 of 2) Companson of Site and Baseline Reference tissue organic concentrations for the OFFTA ERA using lipid
normalized data
I Normalized to Llpld1 I Ratl02 I
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~ iii
N M M M III C? -J :;:

~ 9 Cl Ql Ql Ql Ql ~ UJ 00 ~
0

!: !: !: !:C\I C\I C\I C\I 0 III Cl J: -J
u:. u:. u:. u:. c.J c.J c.J c.J () () c.J c.J c.J Cii a; a; a; u:. u:. u:. u:.() <J) <J) <J) <J)
lL lL lL lL J: Cl. J: Cl. Cf) () () Cl. Cl. J: <0 <0 <0 <0 lL lL lL lL
0 0 0 0 () ..., () ..., ..., Cl. Cl. ..., ..., () III III III III 0 0 0 0

LIPID 497 837 405 401 428 607 228 253 232 303 193 259 766 610
1,6,7-Tnmethylnaphthalene 065 057 022 028 088 062 165 148 254 153 311 145 049 062 075 055 216 156 086 104 010 018
1-Methylnaphthalene 164 082 NO NO 132 0 248 224 215 125 343 219 074 364 066 219 226 236 248 037
1-Methylphenanthrene 099 087 1 12 079 211 149 3583 4128 085 184 120 1142 118 250 180 184 383 3856 055 047 029 002
2,6-Dlmethylnaphthalene 133 102 054 043 518 087 230 207 099 107 190 203 069 1161 302 615 150 219 044 017 036 020
2-Methylnaphthalene 268 136 NO 333 220 0 412 371 304 242 479 363 123 909 110 516 347 392 244 026 085
Acenaphthene 085 096 121 045 062 044 116 105 062 105 086 102 840 904 053 872 089 110 162 011 136 041
Acenaphthylene 081 076 062 NO 408 186 126 114 151 090 181 101 038 654 297 346 131 120 027 022 047
Anthracene 185 225 230 070 586 194 279 316 063 058 104 234 284 702 390 493 115 297 048 046 200 024
Benzo(a)anthracene 381 473 451 319 1105 260 147 133 079 063 058 407 216 744 683 480 152 140 056 098 297 228
Benzo(a)pyrene 174 127 202 319 724 129 158 143 057 051 065 162 047 356 426 202 084 151 041 063 240 212
Benzo(b + k)f1uoranthene 1025 726 700 772 2561 589 272 245 158 218 234 239 468 1555 1575 1012 212 258 065 072 330 299
Benzo(e)pyrene 863 765 529 366 2012 435 171 154 145 270 189 042 417 1107 1223 762 161 162 071 100 327 225
Benzo(g,h,l)perylene 386 191 161 179 710 026 068 061 067 149 104 060 020 026 368 023 095 065 105 833 169 276
Biphenyl 035 016 036 025 133 094 250 225 196 114 228 220 074 093 114 084 189 237 031 019 019 010
Chrysene 895 841 683 721 1156 279 230 208 324 363 422 377 182 591 717 387 372 219 125 217 184 329
Dlbenzo(a,h)anthracene 037 027 018 019 011 008 021 019 056 035 072 019 006 347 010 177 046 020 384 015 039 094
Fluoranthene 1647 2763 1920 2026 1983 762 634 403 1062 961 1158 834 628 1695 1372 1161 1004 518 120 238 191 391
Fluorene 107 091 084 051 390 106 085 496 158 078 158 143 025 032 248 029 134 291 043 317 062 018
Indeno(1,2,3-cd)pyrene 208 087 113 141 362 025 067 061 023 069 051 059 020 025 194 023 051 064 107 382 222 220
Naphthalene NO NO NO NO 039 0 074 066 664 374 614 065 022 028 020 025 429 070
Perylene 539 164 NO 088 NA NA 153 138 029 059 044 164 046 634 NA 340 074 146 NA 048 , 061
Phenanthrene 483 288 450 365 678 292 633 614 516 187 556 227 363 506 485 434 372 623 100 066 121 058
Pyrene 1327 1832 1584 1573 1726 576 857 476 685 895 680 832 737 1453 1151 1095 773 667 115 167 205 236
Aldnn NO NO NO NO 004 002 007 006 011 007 004 006 002 002 003 002 007 006
Hexachlorobenzene NO 007 017 007 004 002 229 056 011 012 012 006 059 010 003 034 010 143 019 173 005
Mlrex NO NO 005 005 044 021 064 039 008 005 010 0 035 019 032 027 006 051 086 009
o,p'-DDE NO NO NO NO 034 052 374 006 011 008 036 047 057 078 043 067 025 190
p,p'-DDE 302 225 071 303 143 110 340 162 101 139 162 121 104 142 127 123 131 251 238 183 054 121
Total PAHs 9410 9358 7945 8062 149 3809 6003 6120 5452 4951 6448 4906 4135 139 9364 9034 5440 6061 100 104 146 133
Total PCBs 4427 4229 1954 7328 9079 9305 202 157 2195 3967 3525 7897 8049 6329 9192 7189 4396 179 048 059 044 041
HMW PAHs 3674 4394 3368 3493 6706 2013 2049 1381 3202 3320 3635 2632 1817 5188 4360 3502 3197 17 15 084 125 105 204
LMWPAHs 1431 1019 1216 1216 2383 823 1725 2081 2251 1631 2814 1236 1694 3734 1603 2714 1983 1903 089 038 061 064

1 - Sediment Cone ILlpld Content

2 - OFFTA Normalized lipid Cone fBaseline Normalized Lipid Cone
NO =Non-Detect
NA =Not Available



Table B-2 (p.2 of 2) Companson of Site and Baseline Reference tissue organic concentrations
for the OFFTA ERA using lipid normalized data.

w w w w
() () () ()
z z z zw W ...J W W ...J
Cl ...J Cl () Cl ...J Cl ()
u::: () u::: ~ u::: () u:::

~z ~ z c.. z ~ z
0 0 w 0 0 9() lD () Cl () J: ()

"g ...J Li.. "g ...J Li.. "g ...J Li.. "g ...J Li..
Cl 0 () u. Cl 0 () u. Cl 0 () u. Cl 0 () U.ltl ltl ltl ltl
CIl m ::> 0 CIl m ::> 0 CIl m ::> 0 CIl m ::> 0

LIPID
1,6,7-Tnmethylnaphthalene 018 025 100 065 009 012 068 085 080 079 294 007 012 016 172 016
1-Methylnaphthalene 094 130 196 084 205 284 503 016 090 088 314 017 024 260
l-Methylphenanthrene 044 061 241 041 093 129 313 028 508 498 881 013 386 534 4390 002
2,6-Dlmethylnaphthalene 305 422 725 018 773 1071 1686 006 054 053 203 027 016 022 241 018
2-Methylnaphthalene 155 215 325 083 556 770 1286 011 101 099 446 029 040 431 077
Aeenaphthene 013 018 071 121 045 063 935 010 020 019 108 112 008 011 122 037
Aeenaphthylene 157 217 514 016 436 604 950 008 043 042 173 036 009 012 132
Anthracene 277 384 774 024 296 410 902 025 082 081 195 118 026 036 334 021
Benzo(a)anthraeene 598 828 1511 025 374 518 998 047 170 167 319 142 010 014 154 207
Benzo(a)pyrene 421 583 1010 017 219 303 505 025 053 052 135 149 011 015 166 192
Benzo(b + k)f1uoranthene 1394 1932 3508 029 769 1065 2077 035 037 037 249 282 019 026 285 271
Benzo(e)pyrene 1115 1545 2769 031 488 676 1438 053 095 093 255 208 012 017 179 205
Benzo(g,h,l)perylene 484 671 1039 037 004 005 028 681 041 040 135 119 005 007 071 250
Biphenyl 028 038 152 023 013 019 103 015 052 051 240 015 017 024 262 010
Chrysene 621 860 1577 057 289 401 788 107 040 040 411 166 016 022 241 299
Dlbenzo(a,h)anthraeene 002 003 013 287 241 334 511 005 024 023 069 026 002 002 022 085
Fluoranthene 864 1197 2569 064 754 1045 2206 125 139 136 1140 168 163 226 744 272
Fluorene 201 278 526 020 005 006 035 260 038 037 172 049 290 402 693 007
Indeno(1,2,3-cd)pyrene 238 330 524 040 004 005 028 312 020 020 070 160 005 007 071 199
Naphthalene 028 038 058 004 006 030 274 268 698 005 007 077
Perylene NA 416 577 917 018 061 060 134 011 015 161 055
Phenanthrene 273 378 863 056 101 140 574 050 191 187 559 080 014 019 643 057
Pyrene 813 1127 2278 058 506 702 1797 102 108 106 879 180 270 374 1041 151
Aldnn 0007 001 004 0004 0005 003 003 003 010 0005 001 007
Hexaehlorobenzene 0007 001 004 035 049 083 008 003 003 013 135 122 169 312 002
Mlrex 016 022 054 011 016 043 004 004 010 049 017 024 075 006
o,p'-DDE 013 018 061 015 021 088 019 019 044 260 361 551
p,p'-DDE 023 032 159 190 027 038 161 140 026 025 156 045 126 175 426 071
Irotal PAHs 7857 109 203 046 6928 9602 186 050 717 702 6142 129 083 115 6176 131
Total PCBs 160 222 9413 047 1216 1686 8875 048 2452 2403 6799 029 3195 4428 224 033
HMW PAHs 3319 4599 8959 041 2383 3303 6805 065 419 411 3608 093 472 654 2369 147
LMWPAHs 1103 1529 3132 046 1443 1999 4713 022 694 680 2663 046 252 349 2252 054

1 - Sediment Cone ILlpld Content

2 - OFFTA Normalized lipid Cone IBaseline Normalized lipid Cone
ND =Non-Detect
NA =Not Available


